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Description

[0001] The invention relates to a method and an ap-
paratus for operating an advanced driver assistance sys-
tem of a vehicle.

[0002] Several functions of advanced driver assist-
ance systems of highly automated vehicles and also au-
tonomous vehicles are based on optical image capture.
By way of example, the detection of persons and animals
as well as objects in the vehicle’s surroundings is essen-
tial in order to prevent accidents, in order to improve the
safety of passengers, and of persons and animals within
the vehicle’s surroundings.

[0003] DE 102 20 825 A1 discloses a camera system
for advanced driver assistance systems, wherein a cam-
era acquisition device of the camera system is provided
with image acquisition elements for the infrared range,
which is used for detecting objects even in darkness.
[0004] Nevertheless, the detection of persons or ani-
mals in the vehicle’s surroundings is made more difficult,
or even impossible, in optical image capturing devices
during low light levels, such as during dusk or night.
[0005] Accordingly, it is an object of the invention to
provide an improved method for operating an advanced
driver assistance system of a vehicle. In particular, the
detection of objects at night is intended to be improved.
It is a further object of the invention to provide a corre-
sponding improved advanced driver assistance system
and a vehicle with such an advanced driver assistance
system.

[0006] These problems are solved by a method of op-
erating an advanced driver assistance system according
to claim 1, an advanced driver assistance system accord-
ing to claim 9, as well as a vehicle, in particular a motor-
ized vehicle, according to claim 15.

[0007] Afirstaspectoftheinventionrelatestoamethod
of operating an advanced driver assistance system of a
vehicle, in particular a motorized vehicle, comprising the
steps of: - illuminating a vehicle’s surroundings by in-
creasing light intensity of the vehicle’s surrounding using
a far light assistant system of the vehicle;

- capturing the vehicle’s surroundings as an image by
means of an optical image sensor of an image cap-
turing device;

- processing the captured image by digital binning,
wherein at least two adjacent pixels of the captured
image are combined by combining, in particular add-
ing, the brightness values of the at least two pixels;
and

- determining at least one object of the vehicle’s sur-
roundings on the basis of the processed image.

[0008] The digital binning pursuant to the invention in-
volves combining at least two adjacent pixels of a cap-
tured image. Preferably, this involves combining the dig-
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itally captured brightness values of the two adjacent pix-
els by means of adding and/or averaging.

[0009] A pixel pursuant to the invention comprises
color values which a surface element of a sensor of the
image capturing device captures during the image cap-
ture and/or which a dot of a digital graph has.

[0010] The use of digital binning enables the bright-
ness values of the original pixels to be improved by com-
bining several pixels in dependence on the intensity of
the light level. By combining the brightness values of the
plurality of pixels, the resolution of the captured image is
decreased and the plurality of pixels is combined into a
new, in particular larger, pixel. In addition, pixels of indi-
vidual regions can be combined. In particular, the method
according to the present invention enables an improve-
ment in the detection of objects in the vehicle’s surround-
ings by means of object detection algorithms to be
achieved. Further, the signal-to-noise ratio in the cap-
tured image is improved by means of the method accord-
ing to the invention, since the noise is distributed statis-
tically, and this is largely reduced by combining several
pixels by means of binning, since the individual bright-
ness values of the pixels, which have been distorted by
the noise, cancel each other out such that they are almost
free of distortion. In addition, a binning of the method
pursuant to the present invention can be adapted during
the image capture in dependence on the light conditions
without requiring the image capture to be interrupted.
[0011] A second aspect of the invention relates to a
method of operating an advanced driver assistance sys-
tem of a vehicle, in particular a motorized vehicle, com-
prising the steps of:

- illuminating a vehicle’s surroundings by increasing
light intensity of the vehicle’s surrounding using a far
light assistant system of the vehicle;

- capturing the vehicle’s surroundings as an image by
means of an optical image sensor of an image cap-
turing device, wherein at least two adjacent surface
elements, which in particular correspond to pixels of
a captured image of the image sensor, are combined
by means of analog binning by combining, in partic-
ular adding, charges of the at least two pixels of the
image sensor; and

- determining at least one object of the vehicle’s sur-
roundings on the basis of the captured image.

[0012] The analog binning pursuant to the presentin-
vention involves combining the brightness values of at
least two adjacent surface elements of an image sensor
by means of physically combining charges, in particular
adding charges, and transporting charges on the image
sensor of the image capturing device.

[0013] In contrastto the digital binning, this alternative
method does notrequire any additional signal processing
in order to combine several pixels, in particular their
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brightness values, so that the image capture and object
determination can be carried out with reduced computing
power. In addition, the analog binning enables the expo-
sure time to be reduced and, hence, the image capture
to be accelerated because of the reduced number of pix-
els which needs to be stored.

[0014] A third aspect of the invention relates to an ad-
vanced driver assistance system comprising

- afarlight assistant system forilluminating a vehicle’s
surroundings by increasing light intensity of the ve-
hicle’s surrounding;

- an image capturing device for capturing at least a
vehicle’s surroundings as an image by means of an
image sensor operating on the basis of the meas-
urement of light; and

- means for determining at least one object of the ve-
hicle’s surroundings on the basis of a processed
and/or captured image.

[0015] A fourth aspect of the invention relates to a ve-
hicle, in particular a motorized vehicle, comprising an ad-
vanced driver assistance system according to the inven-
tion.

[0016] Ina preferred embodiment, the method accord-
ing tothefirstor second aspect of the invention comprises
the following additional step:

- comparing the captured image with at least one pre-
determined pattern of a lookup table and/or a lookup
image.

[0017] This enables the detection of an object of the
vehicle’s surroundings to be carried out in a simplified
manner. In particular, relevant objects, in particular per-
sons and/or animals which represent a danger for the
vehicle or which themselves are put in danger by the
vehicle, are stored as a pattern.

[0018] Accordingly, ina preferred embodiment, the ad-
vanced driver assistance system according to the inven-
tion comprises means for comparing the captured image
with at least one predetermined pattern of a lookup table
and/or a lookup image. Preferably, the lookup table
and/or the lookup image are stored in a storage device
of the advanced driver assistance system.

[0019] In a further preferred embodiment, the method
according to the first or second aspect of the invention
comprises the following additional step:

- outputting at least one object of a list of objects in
relation to the determined object, in particular by
means of a video and/or audio output device.

[0020] In particular, this may enable a driver of the ve-
hicle to be informed regarding a detected object which
is present in the vehicle’s surroundings.
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[0021] Accordingly, in a preferred embodiment, the ad-
vanced driver assistance system according to the inven-
tion comprises means for outputting at least one object
of a list of objects in relation to the determined object,
wherein this is preferably done by means of a video
and/or audio output device.

[0022] In a further preferred embodiment, the method
according to the first or second aspect of the invention
comprises the following additional step:

- determining whether the light level, in particular the
daylightlevel, atand/orin the image capturing device
falls below a predetermined threshold.

[0023] This can ensure that the binning and a deterio-
ration of the image resolution associated therewith will
only be used if this is necessary.

[0024] Accordingly, in a preferred embodiment, the ad-
vanced driver assistance system according to the inven-
tion comprises means for determining whether the light
level, in particular the daylightlevel, atand/orinthe image
capturing device falls below a predetermined threshold.
[0025] Inafurtherpreferred embodimentof the method
according to the first or second aspect of the invention,
alidar and/or a radar measurement is used, in particular
used in addition, in order to determine the object.
[0026] Preferably, a position of objects can initially be
determined by means of lidar and radar, which can sub-
sequently be identified by means of the optical image
capture.

[0027] Inafurtherpreferred embodimentof the method
according to the first or second aspect of the invention,
the binning extends over a predetermined two-dimen-
sional pixel area with n x n pixels, preferably with 2 x 2
pixels, further preferably with 3 x 3 pixels, wherein n rep-
resents the integer number of pixels in one dimension
which are used for the binning.

[0028] This may enable the capture of the pixels of the
image sensor with analog binning or the processing of
the pixels with digital binning to be carried out in an equal
manner in the direction of the rows as well as in the di-
rection of the columns, as a result of which the captured
image and its brightness values are represented in a true
and/or non-distorted manner.

[0029] Inafurtherpreferred embodimentofthe method
according to the first or second aspect of the invention,
the binning extends at least over a pixel area with n x m
pixels, wherein m represents the integer number of pixels
in a first dimension and n represents twice the (integer)
number of m pixels in a second dimension.

[0030] This may enable a certain area which is located
in the first or second dimension of the vehicle’s surround-
ings to be analyzed better.

[0031] Inapreferred embodimentofthe advanced driv-
er assistance system, the advanced driver assistance
system is operated using a lens of the image capturing
device which has an aperture number of between F 1.5
and F 0.5, preferably between F 1.2 and F 0.9, further
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preferably an aperture number of F 1.0. In particular, this
can increase the sensitivity of the lens.

[0032] In a further preferred embodiment of the ad-
vanced driver assistance system, the lens of the image
capturing device has an adjustable focal length of be-
tween 10 mm and 20 mm, preferably of between 12 mm
and 18 mm, a focal length of between 14 mm and 17
mm, and most preferably of 15 mm. Preferably, this also
enables distant objects in the vehicle’s surroundings to
be captured.

[0033] In a further preferred embodiment of the ad-
vanced driver assistance system, the image capturing
device has, within the horizontal field of vision of between
-14° to +14°, a vertical resolution of at least 40 pixels per
degree.

[0034] Preferably, the road and the radii of its curves,
in particular on motorways/freeways, can, by means of
the horizontal field of vision according to the invention,
be examined more easily and better as regards potential
objects in the vehicle’s surroundings.

[0035] In a further preferred embodiment of the ad-
vanced driver assistance system, the advanced driver
assistance system comprises lighting, in particular addi-
tional lighting, preferably a headlight and/or alaser beam.
[0036] Through the use of lighting, the incident light on
at least one object of the vehicle’s surroundings can be
improved and increased, as a result of which the detec-
tion of this object is improved.

[0037] Inapreferred embodimentofthe advanced driv-
er assistance system, the advanced driver assistance
system additionally comprises

- means for processing the captured image; and/or

- video and/or audio means for outputting at least one
object of a list of objects in relation to the determined
object.

[0038] The features and advantages explained in re-
lation to preferred embodiments of the method according
to the first and/or second aspect of the invention also
apply to the advanced driver assistance system accord-
ing to the third aspect of the invention and the vehicle
according to the fourth aspect of the invention in a cor-
responding manner and vice versa.

[0039] Further features and advantages of the inven-
tion and possibilities of its application will be clear from
the following description with reference to the figures, in
which the same reference signs are used for the same
or corresponding elements of the invention throughout.
The figures show, at least partly schematically:

Fig.1a an embodiment of a first method of operating
an advanced driver assistance system of a
vehicle in accordance with the invention;

Fig.1b  an embodiment of a second method of oper-

ating an advanced driver assistance system
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of a vehicle in accordance with the invention;

Fig. 2 an embodiment of a vehicle with an advanced
driver assistance system according to the in-
vention;

Fig. 3 a further embodiment of a vehicle with an ad-
vanced driver assistance system in accord-
ance with the invention;

Fig.4a an embodiment of a captured image in ac-
cordance with the invention; and

Fig. 4b  a further embodiment of a captured image in
accordance with the invention.

[0040] Fig. 1a shows an embodiment of a first method

100 of operating an advanced driver assistance system
of a vehicle 1 in accordance with the invention.

[0041] In afirst step 101, a determination takes place
as to whether the light level, in particular the daylight
level, atand/orinthe image capturing device 2 falls below
a predetermined threshold. If the light level falls below
the determined threshold, a vehicle’s surroundings is il-
luminated by increasing light intensity of the vehicle’s sur-
rounding using a far light assistant system of the vehicle.
Preferably, the far light assistant system controls the
lighting of the vehicle. The far light assistant system op-
erates in an anti-glare mode. This means that a light
beam of the lighting of the vehicle is controlled by the far
light assistant so that a person is not blinded by the in-
creased light intensity of the light beam.

[0042] Inafurther step 102, the vehicle’'s surroundings
are captured as an image 13 by means of an optical im-
age sensor of the image capturing device 2.

[0043] In a next step 103, the captured image 13 is
processed by digital binning, wherein at least two adja-
cent pixels of the captured image 13 are combined by
combining, in particular adding, the brightness values of
the at least two pixels.

[0044] In a further step 104, the captured image 13 is
compared with at least one predetermined pattern of a
lookup table and/or a lookup image.

[0045] In a next step 105, at least one object 3 of the
vehicle’s surroundings is determined on the basis of the
processed image 2.

[0046] In alaststep 106, at least one object of a list of
objects is outputted in relation to the determined object
3, in particular by means of a video and/or audio output
device 4.

[0047] Fig. 1b shows an embodiment of a second
method 200 of operating an advanced driver assistance
system of a vehicle 1 in accordance with the invention.
[0048] In a first step 201, a determination takes place
as to whether the light level, in particular the daylight
level, atand/orinthe image capturing device 2 falls below
a predetermined threshold. If the light level falls below
the determined threshold, a vehicle’s surroundings is il-
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luminated by increasing lightintensity of the vehicle’s sur-
rounding using a far light assistant system of the vehicle.
Preferably, the far light assistant system controls the
lighting of the vehicle. The far light assistant system op-
erates in an anti-glare mode. This means that a light
beam of the lighting of the vehicle is controlled by the far
light assistant so that a person is not blinded by the in-
creased light intensity of the light beam.

[0049] Ina furtherstep 202, the vehicle’s surroundings
are captured as an image 13 by means of an optical im-
age sensor of the image capturing device 2, wherein at
least two adjacent pixels of the image sensor are com-
bined by means of analog binning by combining, in par-
ticular adding, charges of the at least two pixels of the
image sensor.

[0050] In a next step 203, the captured image 13 is
compared with at least one predetermined pattern of a
lookup table and/or a lookup image.

[0051] In a next step 204, at least one object 3 of the
vehicle’s surroundings is determined on the basis of the
processed image 2.

[0052] In alast step 205, at least one object of a list of
objects is outputted in relation to the determined object
3, in particular by means of a video and/or audio output
device 4.

[0053] Fig. 2 shows an embodiment of a vehicle 1 with
an advanced driver assistance system in accordance
with the invention.

[0054] The vehicle 1 comprises animage capturingde-
vice 2, at which means 16 for carrying out a threshold
determination are arranged. This can in particular com-
prise a photoelectric sensor which captures the intensity
of incident light from the vehicle’s surroundings. Head-
lamps 5 can be switched on, in particular as an addition,
if the intensity of the incident light is too low so that the
vehicle’s surroundings are betterilluminated and so that,
in turn, a higher intensity of light is incident on the image
capturing device 2 and the means 16 for carrying out a
threshold determination.

[0055] Theimage capturing device 2 comprises a lens
7, by means of which the aperture number as well as the
focal length of the image capturing device 2 can be ad-
justed. The aperture number is between F 1.2 and F 0.9.
[0056] Inaddition, theimage capturing device 2, in par-
ticular within the horizontal field of vision of from -14° to
+14°, has a vertical resolution of at least 40 pixels per
degree, in particular so as to be better suitable for cap-
turing images in road traffic.

[0057] An optical image sensor, which captures the
surroundings of the vehicle 1, is located within the image
capturing device 2. This enables at least two adjacent
pixels of the image sensor to be combined, in particular
by means of analog binning, by combining, in particular
adding, charges of the at least two pixels of the image
sensor.

[0058] Theimage capturingdevice 2 further comprises
means 14 for image processing. This can preferably be
used for processing the captured image 13 by means of
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digital binning, wherein at least two adjacent pixels of the
captured image 13 are combined by combining, in par-
ticular adding, the brightness values of the at least two
pixels. The analog and digital binning can in particular
be used individually and independently from each other.
Preferably, this results in advantages if both methods are
used in combination.

[0059] In addition, means 17 for comparing the cap-
tured image 13 with at least one predetermined pattern
of a lookup table and/or a lookup image are arranged in
the image capturing device 2.

[0060] Using a compared image 13 as a point of de-
parture, an object 3, which is located in the vehicle’s sur-
roundings, can be determined by means 15 for determin-
ing an object 3. Preferably, a lidar and/or radar device 6,
which is located in the engine compartment of the vehicle
1, can be used for this purpose.

[0061] Once the object 3 has been determined, this
can be outputted visually and/or audibly by means of an
output device 4 arranged in the vehicle 1. For this pur-
pose, preferably a speech-supported voice output or a
display in the interior of the vehicle can alert the driver
to the determined object 3.

[0062] Fig. 3 shows a further embodiment of a vehicle
1 with an advanced driver assistance system according
to the invention.

[0063] In this representation, the vehicle 1 is on a road
18, whereby a person, thus in particular an object 3, is
present at the edge of the road. An image 13 is captured
by means of the image capturing device 2. In particular,
this captured image 13 can be processed by means of
image processing means 14, compared by means of im-
age comparison means 17 and, thereafter, transmitted
by means of object transmitting means 15 in order to
determine an object 3, in this embodiment in particular a
person, from the captured image 13.

[0064] Fig. 4a shows an embodiment of a captured
image 13 according to the invention.

[0065] A first, second, third and fourth pixel 8, 9, 10,
11 are illustrated in this illustration, which are arranged
adjacent to each other. The object determination can be
improved by means of digital binning with these at least
four pixels, which extend over a two-dimensional pixel
area 12 with 2 x 2 pixels, in particular in general a pixel
area 12 with n x n pixels, or preferably a pixel area 12
with 3 x 3 pixels.

[0066] Thefourpixels8,9,10, 11 ofthe capturedimage
13 are combined in the course of the digital binning. Pref-
erably, this involves combining the digitally captured
brightness values of the four adjacent pixels 8, 9, 10, 11
by adding. On the one hand, this reduces the resolution
of the captured image 13; however, this enables a higher
light sensitivity of the pixel area 12 to be achieved.
[0067] When this principle is applied to all pixels of the
captured image 13, the resolution of the captured image
13 in this embodiment is reduced by a factor of 4, since
four pixels are combined in each case. Conversely, the
intensity is increased accordingly. Thus, an object deter-



9 EP 3 562 145 A1 10

mination can also evaluate low light intensities or pixels
for further processing which, in the originally captured
image 13, are for example below a predetermined thresh-
old level, or which are unusable in the originally captured
image 13 because of noise.

[0068] In relation to the embodiment with analog bin-
ning, the four pixels 8, 9, 10, 11 correspond to four ad-
jacentsurface elements of the image sensor of the image
capturing device 2. The captured image 13 corresponds
to the image sensor with all its surface elements.
[0069] Here, the four adjacent surface elements are
combined into one pixel area 12 by means of physical
combination of charges, in particular addition of charges
and transport of charges, i.e. even before the image
processing as such. The result is a correspondingly in-
creased brightness value for the pixel area 12. In corre-
sponding manner, the resolution of the captured image
13 is reduced in this embodiment depending on the
number of combined surface elements.

[0070] When this principle is applied to all surface el-
ements of the image sensor, the resolution of the cap-
tured image 13 is reduced by a factor of 4 in this embod-
iment, since four surface elements are combined in each
case. It also follows, however, that only a quarter of all
surface elements need to be captured as digital values,
which simplifies and accelerates the entire signal
processing. Preferably, the transmission and analog-to-
digital conversion can also be made faster, since less
data needs to be transmitted and converted for example
by means of an analog-to-digital converter. For this rea-
son, the method according to the invention is advanta-
geous in particular with image capturing devices 2 having
a high resolution.

[0071] In particular, interference which arises during
the course of the capture of the image can be reduced
and preferably minimized, independent from whether an-
alog or digital binning is carried out.

[0072] This comprises in particular noise, which results
in an incorrect light intensity, which is captured on a sur-
face element of theimage sensor. Because of therandom
distribution of the noise over all surface elements of the
image capturing device 2, the signal-to-noise ratio can
be improved respectively by combining several adjacent
surface elements in analog binning or by combining sev-
eral adjacent pixels of the captured image 13 in digital
binning, since the noise components of the adjacent sur-
face elements or pixels will preferably cancel each other
out or will compensate each other.

[0073] Fig. 4b shows a further embodiment of a cap-
tured image 13 according to the invention.

[0074] This representation is derived from Fig. 4a,
wherein the first, second, third and fourth pixel 8, 9, 10,
11 have been combined to a pixel area 12, in particular
to atwo-dimensional pixel area 12 with 2 x 2 pixels, which
improves the object determination. This can preferably
be done retrospectively after the capture of the image 13
by means of digital binning.

[0075] Accordingly, this can further preferably also be
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carried out already during the capture of the image 13
by means of analog binning, whereby, as already ex-
plained in connection with Fig. 4a, the four pixels 8, 9,
10, 11 correspond to four adjacent surface elements of
the image sensor.

[0076] Preferably, a pixel area 12 with n x m pixels can
be defined, wherein m corresponds to the integer number
of pixels in a first dimension and n corresponds to twice
the (integer) number of m pixels in a second dimension.
Further preferably, a different number of pixels can be
used in both dimensions in order to define a pixel area
12. Further, it is also conceivable that analog binning is
applied only to a predetermined area of the surface ele-
ments, or digital binning is applied to a predetermined
pixel area 12. In addition, it is also possible for different
geometrical shapes of a plurality of pixels, such as for
example a honeycomb structure of pixels, to be com-
bined into pixel areas 12. Hence, the captured image or
the processed image can preferably be used for deter-
mining 105, 204, an object 3, preferably based on the
addition of charges in analog binning or based on math-
ematical calculations in digital binning.

[0077] A further improvement in the detection of ob-
jects in the vehicle’s surroundings can be achieved by
object detection algorithms by increasing the light inten-
sity for illuminating the vehicle’s surroundings. In partic-
ular, an expanded full beam assistance system ("dynam-
ic light assist") can be used for this purpose, which ena-
bles a partial dipping of the headlights.

[0078] Further, it is to be noted that the embodiments
merely relate to examples which are not intended to limit
the scope of protection, the applicability and the structure
inany way. Rather, the preceding description will provide
the person skilled in the art with directions for the imple-
mentation of at least one embodiment, whereby various
different modifications, in particular as regards the func-
tionality and the arrangement of the elements described,
can be made without departing from the scope of protec-
tion resulting from the claims and their legal equivalents.

LIST OF REFERENCE SIGNS
[0079]

Vehicle

Image capturing device
Object

Output device

Lighting

Lidar / radar device
Lens

First pixel

9 Second pixel

10  Third pixel

11 Fourth pixel

12 Pixel area

13 Image

14  Means for image processing
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15  Means for determining an object

16 Means for threshold determination

17  Means for comparing images

18 Road

Claims

1. A method (100) of operating an advanced driver as-

2,

sistance system of a vehicle (1), in particular a mo-
torized vehicle, comprising the steps of:- illuminating
a vehicle’s surroundings by increasing light intensity
ofthe vehicle’s surrounding using a far light assistant
system of the vehicle;

- capturing (102) the illuminated vehicle’s sur-
roundings as an image (13) by means of an op-
tical image sensor of an image capturing device
2);

- processing (103) the captured image (13) by
digital binning, wherein atleast two adjacent pix-
els of the captured image (13) are combined by
combining, in particular adding, the brightness
values of the at least two pixels; and

- determining (105) at least one object (3) of the
vehicle’s surroundings on the basis of the proc-
essed image (13).

A method (200) of operating an advanced driver as-
sistance system of a vehicle (1), in particular a mo-
torized vehicle, comprising the steps of:

- illuminating a vehicle’s surroundings by in-
creasing light intensity of the vehicle’s surround-
ing using a far light assistant system of the ve-
hicle;-capturing (202) the illuminated vehicle’s
surroundings as an image (13) by means of an
optical image sensor of an image capturing de-
vice (2), wherein at least two adjacent surface
elements, which in particular correspond to pix-
els of a captured image (13) of the image sensor,
are combined by means of analog binning by
combining, in particular adding, charges of the
at least two pixels of the image sensor; and

- determining (204) at least one object (3) of the
vehicle’s surroundings on the basis of the cap-
tured image (13).

The method (100; 200) according to claim 1 or 2,
comprising the following additional step:

- comparing (104; 203) the captured image (13)
with at least one predetermined pattern of a
lookup table and/or a lookup image.

The method (100; 200) according to at least one of
the preceding claims, comprising the following addi-
tional step:
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- outputting (106; 205) at least one object of a
list of objects in relation to the determined object
(3), in particular by means of a video and/or au-
dio output device (4).

The method (100; 200) according to at least one of
the preceding claims, comprising the following addi-
tional step:

- determining (101; 201) whether the light level,
in particular the daylight level, at and/or in the
image capturing device (2) falls below a prede-
termined threshold.

The method (100; 200) according to at least one of
the preceding claims, wherein a lidar and/or a radar
measurement is used, in particular used in addition,
in order to determine (105) the object (3).

The method (100; 200) according to at least one of
the preceding claims, wherein the binning extends
over a predetermined two-dimensional pixel area
(12) with n x n pixels, preferably with 2 x 2 pixels,
further preferably with 3 x 3 pixels, wherein n repre-
sents the integer number of pixels in one dimension
which are used for the binning.

The method (100; 200) according to claim 7, wherein
the binning extends at least over a pixel area (12)
with n x m pixels, wherein m represents the integer
number of pixelsin a first dimension and nrepresents
twice the (integer) number of m pixels in a second
dimension.

An advanced driver assistance system of a vehicle
(1) comprising:

- a far light assistant system for illuminating a
vehicle’s surroundings by increasing light inten-
sity of the vehicle’s surrounding;

- animage capturing device (2) for capturing the
illumninated vehicle’s surroundings as animage
(13) by means of an image sensor operating on
the basis of the measurement of light; and

- means (15) for determining at least one object
(3) of the vehicle’s surroundings on the basis of
a processed and/or captured image (13).

10. The advanced driver assistance system according

to claim 9, further comprising:

- means (16) for determining whether the light
level, in particular the daylight level, at and/or in
the image capturing device (2) falls below a pre-
determined threshold;

- means (17) for comparing the captured image
(13) with at least one predetermined pattern of
a lookup table and/or a lookup image;
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- means (14) for processing the captured image
(13); and/or

- video and/or audio means (4) for outputting at
least one object of a list of objects in relation to
the determined object (3).

The advanced driver assistance system according
to claim 9 or 10, wherein the advanced driver assist-
ance system is operated using a lens (7) oftheimage
capturing device (2) which has an aperture number
of between F 1.5 and F 0.5, preferably between F
1.2 and F 0.9, further preferably an aperture number
of F 1.0.

The advanced driver assistance system according
to at least one of claims 9 to 11, wherein the image
capturing device (2) has, within the horizontal field
of vision of between -14° to +14°, a vertical resolution
of at least 40 pixels per degree.

The advanced driver assistance system according
to at least one of claims 9 to 12, comprising lighting
(5), in particular additional lighting (5), preferably a
headlight and/or a laser beam.

A vehicle, in particular a motorized vehicle, compris-
ing an advanced driver assistance system according
to any one of claims 9 to 13.
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